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<220> 

<221> CDS 

<222> (1) . . (1959) 

<22 3> mouse ABCG5 (mABCGS) 



<400> 1 

atg ggt gag ctg ccc ttt ctg agt cca gag gga gcc aga ggg cct cac 

Met Gly Glu Leu Pro Phe Leu Ser Pro gVu Gly Ala Arg Gly Pro His 

15 ^0 15 



48 



ate aac aga ggg tct ctg age tec ctg gad caa ggt teg gtc acg ggc 
lie Asn Arg Gly Ser Leu Ser Ser Leu Glu\Gln Gly Ser Val Thr Gly 
20 25 \ 30 



96 



aca gag get egg cac age tta ggt gtc ctg dat gtg tec tac age gtc 
Thr Glu Ala Arg His Ser Leu Gly Val Leu His Val Ser Tyr Ser Val 
35 "40 \ 45 



144 



age aac cgt gtc ggg cct tgg tgg aac ate aaa\ tea tgc cag 
Ser Asn Arg Val Gly Pro Trp Trp Asn lie LysXSer Cys Gin 
50 55 \ 60 



cag aag 192 
Gin Lys 



tgg gac agg caa ate etc aaa gat gtc tec ttg nac ate gag agt ggc 
Trp Asp Arg Gin lie Leu Lys Asp Val Ser Leu Tyr lie Glu Ser Gly 
65 70 75 \ 80 



240 



cag att atg tgc ate tta ggc age tea ggc tea gg^ aag acc acg ctg 
Gin lie Met Cys lie Leu Gly Ser Ser Gly Ser GlyVLys Thr Thr Leu 
85 90 \ 95 



288 



1 



ctg gac gcc ate tdc ggg agg ctg egg cgc act ggg acc ctg gaa ggg 
Leu Asp Ala lie Ser Gly Arg Leu Arg Arg Thr Gly Thr Leu Glu Gly 
100 A 105 110 



336 



gag gtg ttt gtg aat 
Glu Val Phe Val Asn 
115 



jgc tgc gag ctg cgc agg gac cag ttc caa gac 
Ly Cys Glu Leu Arg Arg Asp Gin Phe Gin Asp 
120 125 



384 



tgc ttc tec tac gtc ctgXcag age gac gtt ttt ctg age age etc act 
Cys Phe Ser Tyr Val Leu V;ln Ser Asp Val Phe Leu Ser Ser Leu Thr 
130 135 140 



432 



gtg cgc gag acg ttg cga tc 
Val Arg Glu Thr Leu Arg 
145 150 



aca gcg atg ctg gcc etc tgc cgc age 
Thr Ala Met Leu Ala Leu Cys Arg Ser 
155 160 



480 



tec gcg gac ttc tac aac aag 
Ser Ala Asp Phe Tyr Asn Lys 
165 



lag gta gag gca gtc atg aca gag ctg 
k rs Val Glu Ala Val Met Thr Glu Leu 
170 175 



528 



age ctg age cac gtg gcg gac Cc 
Ser Leu Ser His Val Ala Asp Glf 
180 



atg att ggc age tat aat ttt ggg 
Met lie Gly Ser Tyr Asn Phe Gly 
185 190 



576 



gga att tec agt ggc gag egg cgc 
Gly lie Ser Ser Gly Glu Arg Arg 
195 200 



:ga gtt tec ate gca gcc caa etc 
Val Ser lie Ala Ala Gin Leu 
205 



624 



ctt cag gac ccc aag gtc atg atg 
Leu Gin Asp Pro Lys Val Met Met Lei! 
210 215 



gat gag cca acc aca gga ctg 
Asp Glu Pro Thr Thr Gly Leu 
220 



672 



gac tgc atg act gca aat caa att gtc 
Asp Cys Met Thr Ala Asn Gin lie Val 
225 230 



etc ttg get gag ctg get 
^eu Leu Leu Ala Glu Leu Ala 
235 240 



720 



cgc agg gac cga att gtg att gtc acc at 
Arg Arg Asp Arg lie Val lie Val Thr I] 
245 25* 



cac cag cct cgc tct gag 
His Gin Pro Arg Ser Glu 
255 



768 



etc ttc caa cac ttc gac aaa att gcc atcXctg act tac gga gag ttg 
Leu Phe Gin His Phe Asp Lys lie Ala lie iLeu Thr Tyr Gly Glu Leu 
260 265 \ 270 



816 



gtg ttc tgt ggc acc cca gag gag atg ctt gd 
Val Phe Cys Gly Thr Pro Glu Glu Met Leu 
275 280 



ttc ttc aat aac tgt 
Phe Phe Asn Asn Cys 
285 



864 



ggt tac ccc tgt cct gaa cat tec aat ccc ttt Vjat ttt tac atg gac 
Gly Tyr Pro Cys Pro Glu His Ser Asn Pro Phe Asp Phe Tyr Met Asp 
290 295 3\)0 



912 



ttg aca tea gtg gac acc caa age aga gag egg gak ata gaa acg tac 
Leu Thr Ser Val Asp Thr Gin Ser Arg Glu Arg Glu\ lie Glu Thr Tyr 
305 310 315 \ 320 



960 



aag cga gta cag atg ctg gaa tgt gcc ttc aag gaa act gac ate tat 
Lys Arg Val Gin Met Leu Glu Cys Ala Phe Lys Glu Sfer Asp lie Tyr 
325 330 \ 335 



1008 



2 



cac aaa att 
His Lys lie 



ccc atg gtt 
Pro Met Val 
355 

ctt ggt gtc 
Leu Gly Val 
370 

cag gca gtg 
Gin Ala Val 
385 

etc att ttc 
Leu lie Phe 



gtg cag gac 
Val Gin Asp 



tac acc ggc 
Tyr Thr Gly 
435 

gtc age gac 
Val Ser Asp 
450 

ctg etc gec 
Leu Leu Ala 
465 

gtc att ttc 
Val lie Phe 



gtt gec aga 
Val Ala Arg 



att gga gaa 
lie Gly Glu 
515 

aat att gtc 
Asn lie Val 
530 

att gga tct 
lie Gly Ser 
545 

aaa ate ctg 
Lys lie Leu 



ctg gag aac 
Leu Glu Asn 
340 \ 

cct ttc aaa* 
Pro Phe Lys 



ctg ctg agg 
Leu Leu Arg 



att atg cgt 
lie Met Arg 
390 

tac ctt etc 
Tyr Leu Leu 
405 

cgc gtg ggg 
Arg Val Gly 
420 

atg etc aat 
Met Leu Asn 



cag gag agt 
Gin Glu Ser 



tac gtg eta 
Tyr Val Leu 
470 

age agt gtg 
Ser Ser Val 
485 

ttt gga tat 
Phe Gly Tyr 
500 

ttt eta aca 
Phe Leu Thr 



aac agt ata 
Asn Ser lie 



gga ttt ate 
Gly Phe lie 
550 

ggt tat ttt 
Gly Tyr Phe 
565 



att gaa aga 
lie Glu Arg 
345 

aca aaa gat 
yThr Lys Asp 
\ 360 

cga gta aca 
Arb Val Thr 
373y 

etc Vftt cag 
Leu val Gin 



cgc gtk: cag 
Arg Val Gin 



ctg etc \tat 
Leu Leu \Tyr 
425 

get gtg aat 
Ala Val Akn 
440 \ 

cag gat ggc 
Gin Asp Gly 
455 1 

cac gtc etc 
His Val Leu 



tgt tat tgg 
Cys Tyr Trp 



ttc tct get 
Phe Ser Ala 
505 

ctt gtg ctg 
Leu Val Leu 
520 

gtg get ctg 
Val Ala Leu 
535 

aga aac ata 
Arg Asn lie 



aca ttc caa 
Thr Phe Gin 



gca cga tac 
Ala Arg Tyr 



cct cct ggg 
Pro Pro Gly 



aga aac tta 
Arg Asn Leu 
380 

aat ctg ate 
Asn Leu lie 
395 

aac aac acg 
Asn Asn Thr 
410 

cag ctt gtg 
Gin Leu Val 



ctg ttt ccc 
Leu Phe Pro 



ctg tat cat 
Leu Tyr His 
460 

ccc ttc age 
iPro Phe Ser 
\ 475 

act ctg ggc 
Tihr Leu Gly 
4B0 

gdt ctt ttg 
Ala Leu Leu 



ctt \ggt ata 
Leu yly He 



etc age ate 
Leu SeV He 
\ 540 

caa gaa \atg 
Gin Glu Met 
555 \ 

aaa tac tgit 
Lys Tyr Cys 
570 \ 



ctg aaa acc 
Leu Lys Thr 
350 

atg ttc, ggc 
Met Phe Gly 
365 

atg agg aat 
Met Arg Asn 



atg ggc etc 
Met Gly Leu 



eta aag ggc 
Leu Lys Gly 
415 

ggt gee acc 
Gly Ala Thr 
430 

atg ctg aga 
Met Leu Arg 
445 

aag tgg cag 
Lys Trp Gin 



gtc ate gec 
Val He Ala 



ttg tat cct 
Leu Tyr Pro 
495 

gee cct cac 
Ala Pro His 
510 

gtc caa aac 
Val Gin Asn 
525 

tct ggg ctg 
Ser Gly Leu 



ccc att cct 
Pro He Pro 



tgt gag att 
Cys Glu He 
575 



tta 1056 
Leu 



aag 1104 
Lys 



aag 1152 
Lys 



ttc 1200 

Phe 

400 

get 1248 
Ala 



cca 1296 
Pro 



gec 1344 
Ala 



atg 1392 
Met 



acg 1440 

Thr 

480 

gaa 1488 
Glu 



tta 1536 
Leu 



cct 1584 
Pro 



ctt 1632 
Leu 



tta p 1680 

Leu 

560 

etc 1728 
Leu 



3 



gtg gtc aat gag ttti tac ggc ctg aac ttc act tgt ggt gga tec aac 
Val Val Asn Glu Phel Tyr Gly Leu Asn Phe Thr Cys Gly Gly Ser Asn 
580 \ 585 590 



1776 



acc tct atg eta aat 
Thr Ser Met Leu Asn 
595 



jac ccg atg tgc gec ate acc caa ggg gtc cag 
Ls Pro Met Cys Ala lie Thr Gin Gly Val Gin 
600 605 



1824 



ttc ate gag aaa acc tgt cca ggt get aca tec aga ttc acg gca aac 
Phe lie Glu Lys Thr Cya Pro Gly Ala Thr Ser Arg Phe Thr Ala Asn 
610 \ 615 620 



1872 



ttc etc ate tta tat ggg ttt ate cca get ctg gtc ate eta gga ata 
Phe Leu lie Leu Tyr Gly Phe lie Pro Ala Leu Val lie Leu Gly lie 
625 630 \ 635 640 



1920 



gtg att ttt aaa gtc agg gAc tac ctg att age aga tag 
Val lie Phe Lys Val Arg Asto Tyr Leu lie Ser Arg 
645 \ 650 



1959 



<210> 2 
<211> 652 
<212> PRT 

<213> Mus musculus 
<220> 

<223> mouse ABCG5 (mABCGS) 



<400> 2 

Met Gly Glu Leu Pro Phe Leu Ser\ Pro Glu Gly Ala Arg Gly Pro His 

1 5 \ 10 15 

lie Asn Arg Gly Ser Leu Ser Ser VLeu Glu Gin Gly Ser Val Thr Gly 

20 \ 25 30 

Thr Glu Ala Arg His Ser Leu Gly Val Leu His Val Ser Tyr Ser Val 

35 40 \ 45 

Ser Asn Arg Val Gly Pro Trp Trp Afen lie Lys Ser Cys Gin Gin Lys 

50 55 \ 60 

Trp Asp Arg Gin lie Leu Lys Asp Va\l Ser Leu Tyr He Glu Ser Gly 
65 70 \ 75 80 

Gin He Met Cys He Leu Gly Ser Sei Gly Ser Gly Lys Thr Thr Leu 

85 \ 90 95 

Leu Asp Ala He Ser Gly Arg Leu Arg\Arg Thr Gly Thr Leu Glu Gly 

100 105 \ 110 

Glu Val Phe Val Asn Gly Cys Glu Leu Arg Arg Asp Gin Phe Gin Asp 

115 120 \ 125 

Cys Phe Ser Tyr Val Leu Gin Ser Asp VaVL Phe Leu Ser Ser Leu Thr 

130 135 \ 140 

Val Arg Glu Thr Leu Arg Tyr Thr Ala Met\ Leu Ala Leu Cys Arg Ser 
145 150 U55 160 

Ser Ala Asp Phe Tyr Asn Lys Lys Val Glu Ala Val Met Thr Glu Leu 

165 170 \ 175 

Ser Leu Ser His Val Ala Asp Gin Met He Gly Ser Tyr Asn Phe Gly 

180 185 \ 190 

Gly He Ser Ser Gly Glu Arg Arg Arg Val SeV lie Ala Ala Gin Leu 

195 200 \ 205 

Leu Gin Asp Pro Lys Val Met Met Leu Asp Glu\pro Thr Thr Gly Leu 

210 215 >220 

Asp Cys Met Thr Ala Asn Gin He Val Leu Leu ieu Ala Glu Leu Ala 
225 230 235 \ 240 



4 



Arg Arg Asp 

Leu Phe Gin 

Val Phe Cys 
275 

Gly Tyr Pro 

290 
Leu Thr Ser 
305 

Lys Arg Val 

His Lys lie 

Pro Met Val 
355 

Leu Gly Val 

370 
Gin Ala Val 
385 

Leu lie Phe 

Val Gin Asp 

Tyr Thr Gly 
435 

Val Ser Asp 
450 

Leu Leu Ala* 
465 

Val lie Phe 

Val Ala Arg 

lie Gly Glu 
515 

Asn lie Val 

530 
lie Gly Ser 
545 

Lys lie Leu 

Val Val Asn 

Thr Ser Met 
595 

Phe lie Glu 

610 
Phe Leu lie 
625 

Val lie Phe 



Arg lie 
245 
His Phe 
260 

Gly Thr 




Lys Thr 

Leu Tyr 

Lys Val 
645 



Cys Pro 
615 
Gly Phe 
630 

Arg Asp 



Pro 


Arg 


Ser 






255 


Tyr 


Gly 


Glu 




270 




rile 


As n 


Asn 


Z O D 






rue 


xyx 


Met 


Tip* 
J. J. c 


UlU 


j. in 


Ser 


Asp 


He 






335 


Leu 


Lys 


Thr 




350 




Met 


PVip 


Gly 


job 








Arg 


Asn 


1*1 C I- 


ni v 

ui y 


Leu 


Leu 


Lys 


Gly 






415 


Gly 


Ala 


Thr 




430 




rlcC 


Leu 


Arg 


A A C 






Lys 


Trp 


olll 


Val 


Tip 

lie 


A 1 a 

M.1 di 


Leu 


Tyr 


Pro 






495 


Ala 


Pro 


His 




510 




Val 


ulll 


Asn 


c o c 
D Z b 






Q o v 




Leu 


Pro 


lie 


Orr> 
riu 


Cys 


Glu 


He 






575 


Gly 


Gly 


Ser 




590 




Gin 


Gly 


Val 


605 






Phe 


Thr 


Ala 


He 


Leu 


Gly 



Glu 

Leu 

Cys 

Asp 

Tyr 
320 
Tyr 

Leu 

Lys 

Lys 

Phe 
400 
Ala 

Pro 

Ala 

Met 

Thr 
480 
Glu 

Leu 

Pro 

Leu 

Leu 
560 
Leu 

Asn 

Gin 

Asn 

He 
640 



<210> 3 

<211> 2019 

<212> DNA 

<213> Mus musculus 



5 



<220> 
<221> CDS 
<222> (1) . . (201< 
<223> mouse ABCGlE 



(mABCG8) 



<400> 3 

atg get gag aaa aAc aaa gaa gag acc cag ctg tgg aat ggg act gta 

Met Ala Glu Lys ThV: Lys Glu Glu Thr Gin Leu Trp Asn Gly Thr Val 

1 4 10 15 



48 



ctt cag gat get tcg\ggc etc cag gac age ttg ttc tec teg gaa agt 
Leu Gin Asp Ala Ser \Gly Leu Gin Asp Ser Leu Phe Ser Ser Glu Ser 
20 \ 25 30 



96 



gac aac agt ctg tac ttc acc tac agt ggt cag tec aac act ctg gag 
Asp Asn Ser Leu Tyr Phe Thr Tyr Ser Gly Gin Ser Asn Thr Leu Glu 
35 \ 40 45 



144 



gtc aga gat etc acc tad cag gtg gac ate gec tct cag gtg cct tgg 
Val Arg Asp Leu Thr Tyr\Gln Val Asp lie Ala Ser Gin Val Pro Trp 
50 \ 55 60 



192 



ttt gag cag ctg get cag ttc aag ata ccc tgg agg tct cat age age 
Phe Glu Gin Leu Ala Gin Phe Lys lie Pro Trp Arg Ser His Ser Ser 
65 70 \ 75 80 



240 



caa gac tec tgt gag ctg ggc\ ate cga aat eta age ttc aaa gtg agg 
Gin Asp Ser Cys Glu Leu Gly\lle Arg Asn Leu Ser Phe Lys Val Arg 
85 \ 90 95 



288 



agt gga cag atg ctg gec ate a\ta ggg age tea ggc tgc ggg aga gee 
Ser Gly Gin Met Leu Ala lie lie Gly Ser Ser Gly Cys Gly Arg Ala 
100 \ 105 110 



336 



tea eta etc gac gtg ate aca ggd aga ggc cac ggt ggc aag atg aaa 
Ser Leu Leu Asp Val lie Thr Gl^A Arg Gly His Gly Gly Lys Met Lys 
115 120\ 125 



384 



tea gga caa att tgg ata aat ggg 
Ser Gly Gin lie Trp lie Asn Gly 
130 135 



jaa ccc agt acg cct cag ctg gtg 
Ln Pro Ser Thr Pro Gin Leu Val 
140 



432 



agg aag tgc gtt gcg cat gtg egg ca\ 
Arg Lys Cys Val Ala His Val Arg Glr 
145 150 



cat gac caa ctg ctg ccc aac 
His Asp Gin Leu Leu Pro Asn 
155 160 



480 



ctg acc gtc aga gag acc ctg get ttc 
Leu Thr Val Arg Glu Thr Leu Ala Phe 
165 



ft.t gee cag atg cgc ctg ccc 
Le Ala Gin Met Arg Leu Pro 
JO 175 



528 



agg acc ttc tec cag gee cag cgt gac aai egg gtg gaa gac gta ate 
Arg Thr Phe Ser Gin Ala Gin Arg Asp Lys\ Arg Val Glu Asp Val lie 
180 185 \ 190 



576 



gee gag ctg egg ctg egg cag tgc gee aac 
Ala Glu Leu Arg Leu Arg Gin Cys Ala Asn 
195 200 



:c aga gtg ggc aac acg 
Arg Val Gly Asn Thr 
205 



624 



tat gta cgt ggg gtg tec ggg ggt gag cgc cgaXcga gtg age att ggg 
Tyr Val Arg Gly Val Ser Gly Gly Glu Arg Arg Vrg Val Ser lie Gly 
210 215 3^20 



672 



6 



gtg cag etc ctg tgg 
Val Gin Leu Leu Trp 
225 



cca gga ate etc att ctg gat gaa ccc act 
>n Pro Gly lie Leu lie Leu Asp Glu Pro Thr 
2$0 235 240 



720 



tct ggc etc gac age tt& aca gee cac aat ctg gtg aca ace ttg tec 
Ser Gly Leu Asp Ser Phe\ Thr Ala His Asn Leu Val Thr Thr Leu Ser 
245 \ 250 255 



768 



cgc ctg gee aag ggc aac 
Arg Leu Ala Lys Gly Asn 
260 



agg ctg gtg etc ate tec etc cac cag cct 
\rg Leu Val Leu lie Ser Leu His Gin Pro 
265 270 



816 



cgc tct gac ate ttc agg ct 
Arg Ser Asp lie Phe Arg 
275 



ttt gac ctg gtc ctt ctg atg aca tct 
Phe Asp Leu Val Leu Leu Met Thr Ser 
280 285 



864 



ggc acc cct ate tac ctg gggxgcg gcg cag caa atg gtg cag tac ttc 
Gly Thr Pro lie Tyr Leu Gly VUa Ala Gin Gin Met Val Gin Tyr Phe 
290 295 \ 300 



912 



aca tec att ggc cac cct tgt cfct cgc tat age aac cct gcg gac ttc 
Thr Ser lie Gly His Pro Cys Pro Arg Tyr Ser Asn Pro Ala Asp Phe 
305 310 \ 315 320 



960 



tac gtg gac ttg acc age ate gac 
Tyr Val Asp Leu Thr Ser lie Asj 
325 



aga cgc age aaa gaa egg gag gtg 
Arg Arg Ser Lys Glu Arg Glu Val 
330 335 



1008 



gee acc gtg gag aag gca cag tct 
Ala Thr Val Glu Lys Ala Gin Ser 
340 



:tt gca gee ctg ttc eta gaa aaa 
H eu Ala Ala Leu Phe Leu Glu Lys 
15 350 



1056 



gta caa ggc ttt gat gac ttt ctg t$g aaa get gag gca aag gaa etc 
Val Gin Gly Phe Asp Asp Phe Leu Trp Lys Ala Glu Ala Lys Glu Leu 
355 360 \ 365 



1104 



aac aca age acc cac aca gtc age ctg\ acc etc aca cag gac act gac 
Asn Thr Ser Thr His Thr Val Ser Leu \ Thr Leu Thr Gin Asp Thr Asp 
370 375 \ 380 



1152 



tgt ggg act get gtt gag ctg ccc ggg 
Cys Gly Thr Ala Val Glu Leu Pro Gly 
385 390 



^tg ata gag cag ttt tec acc 
5t lie Glu Gin Phe Ser Thr 
395 400 



1200 



ctg ate cgt cgt cag att tec aat gac ttb egg gac ctg ccc acg ctg 
Leu lie Arg Arg Gin lie Ser Asn Asp Pha Arg Asp Leu Pro Thr Leu 
405 410\ 415 



1248 



etc att cat ggg teg gaa gee tgc ctg atg 
Leu lie His Gly Ser Glu Ala Cys Leu Met 
420 425 



:cc etc ate att ggc ttc 
;r Leu lie lie Gly Phe 
430 



1296 



ctt tac tac ggc cat ggg gee aag cag etc tct 
Leu Tyr Tyr Gly His Gly Ala Lys Gin Leu Sei 
435 440 



ttc atg gac aca gca 
Phe Met Asp Thr Ala 
445 



1344 



gee etc etc ttc atg ata ggg gcg etc att cct 
Ala Leu Leu Phe Met lie Gly Ala Leu lie Pro 

450 455 4 



:c aat gtc ate ctg 
ae Asn Val lie Leu 



1392 



7 



gat gtc gtc tec aas 
Asp Val Val Ser Lys 
465 



tgt cac teg gag agg tea atg ctg tac tat gag 
Cys His Ser Glu Arg Ser Met Leu Tyr Tyr Glu 
470 475 480 



1440 



ctg gaa gac ggg ctg\ tac act get ggt cct tat ttc ttt gee aag ate 
Leu Glu Asp Gly Leul Tyr Thr Ala Gly Pro Tyr Phe Phe Ala Lys lie 
485\ 490 495 



14i88 



eta gga gaa ttg ccg 
Leu Gly Glu Leu Pro 
500 



jag cac tgt gee tac gtc ate ate tac gcg atg 
Jlu His Cys Ala Tyr Val lie lie Tyr Ala Met 
505 510 



1536 



ccc ate tac tgg ctg 
Pro lie Tyr Trp Leu 
515 



ajca aac ctg egg ccc gtg cct gag etc ttc ctt 
Thr Asn Leu Arg Pro Val Pro Glu Leu Phe Leu 
520 525 



1584 



eta cac 
Leu His 
530 



ttc 
Phe 



gee 
Ala 
545 



ctg get 
Leu Ala 



ctg 
Leu 



gee 
Ala 



etc 
Leu 



VaV 



tgg ttg gtg gtc 
Trp Leu Val Val 
535 



}CC 



tct gc 
Ser Alal 
550 



atg ctg 
Met Leu 



ttc tgc aat gee etc tac 
Phe Cys Asn Ala Leu Tyr 
565 



tec 
Ser 



ccc ace 
Pro Thr 



ttc 
Phe 



tac 
Tyr 
570 



ttc 
Phe 



ttc 
Phe 
555 

ctt 
Leu 



tgc 
Cys 
540 

cac 
His 



tgc agg acc atg 
Cys Arg Thr Met 



atg 
Met 



act gee 
Thr Ala 



tec tec ttc 
Ser Ser Phe 
560 

ggc ttc atg 
Gly Phe Met 
575 



1632 



1680 



1728 



ata aac ttg gac aac ctg tc 
lie Asn Leu Asp Asn Leu Trj 
580 



ata gtg cct gca tgg ate tec aag ctg 
lie Val Pro Ala Trp lie Ser Lys Leu 
585 590 



1776 



teg ttc etc egg tgg tgc ttc \ teg ggg ctg atg cag att caa ttt aat 
Ser Phe Leu Arg Trp Cys Phe \ser Gly Leu Met Gin lie Gin Phe Asn 
595 600 605 



1824 



gga cac ctt tac acc aca caa 
Gly His Leu Tyr Thr Thr Gin 
610 615 



ggc aac ttc acc ttc tec ate etc 
|.e Gly Asn Phe Thr Phe Ser lie Leu 
620 



1872 



gga gac acg atg ate agt gee atfl 
Gly Asp Thr Met lie Ser Ala Met 
625 630 



gac ctg aac teg cat cca etc tat 
Asp Leu Asn Ser His Pro Leu Tyr 
635 640 



1920 



gcg ate tac etc att gtc ate ggc 
Ala lie Tyr Leu lie Val lie Gly 
645 



itc age tac ggc ttc ctg ttc ctg 
^le Ser Tyr Gly Phe Leu Phe Leu 
650 655 



1968 



tac tat eta tec ttg aag etc ate aa& cag aag tea att caa gac tgg 
Tyr Tyr Leu Ser Leu Lys Leu lie Lys\ Gin Lys Ser lie Gin Asp Trp 
660 665\ 670 



2016 



tga 



2019 



<210> 4 
<211> 672 
<212> PRT 

<213> Mus musculus 



8 



<220> \ 

<223> mouse ABCG8 (mABCG8) 



<400> 4 1 
Met Ala Glu Lys 
1 

Leu Gin Asp Ala 
20 

Asp Asn Ser Leu 
35 

Val Arg Asp Leu 
50 

Phe Glu Gin Leu 
65 

Gin Asp Ser Cys 

Ser Gly Gin Met 
100 

Ser Leu Leu Asp 
115 

Ser Gly Gin He 
130 

Arg Lys Cys Val 
145 

Leu Thr Val Arg 

Arg Thr Phe Ser 
180 

Ala Glu Leu Arg 
195 

Tyr Val Arg Gly 
210 

Val Gin Leu Leu 
225 

Ser Gly Leu Asp 

Arg Leu Ala Lys 
260 

Arg Ser Asp He 
275 

Gly Thr Pro He 
290 

Thr Ser He Gly 
305 

Tyr Val Asp Leu 

Ala Thr Val Glu 
340 

Val Gin Gly Phe 
355 

Asn Thr Ser Thr 
370 

Cys Gly Thr Ala 
385 

Leu He Arg Arg 

Leu He His Gly 
420 

Leu Tyr Tyr Gly 
435 



VThr Lys Glu Glu 
\ 5 

Ser G? _ Leu Gin 

TyK Phe Thr Tyr 
\ 40 
Thr Yry r Gln Val 

\ 55 
Ala G\Ln Phe Lys 

Glu LeV Gly He 

85 \ 
Leu AlaVlle He 

Val He Thr Gly 
\ 120 

Trp He Afen Gly 
1315 

Ala His Vau Arg 

150 \ 
Glu Thr Leu\Ala 
165 \ 
Gin Ala Gin Wrg 

Leu Arg Gin Cys 
2©0 

Val Ser Gly G^ 
215 \ 
Trp Asn Pro G1m 
230 \ 
Ser Phe Thr Alal 
245 

Gly Asn Arg Leu 

Phe Arg Leu Phe 
280 

Tyr Leu Gly Ala 
295 

His Pro Cys Pro 
310 

Thr Ser He Asp 
325 

Lys Ala Gin Ser 

Asp Asp Phe Leu 
360 

His Thr Val Ser 
375 

Val Glu Leu Pro 
390 

Gin He Ser Asn 
405 

Ser Glu Ala Cys 

His Gly Ala Lys 
440 



Thr Gin Leu Trp 
10 

Asp Ser Leu Phe 
25 

Ser Gly Gin Ser 

Asp He Ala Ser 
60 

He Pro Trp Arg 
75 

Arg Asn Leu Ser 
90 

Gly Ser Ser Gly 
105 

Arg Gly His Gly 

Gin Pro Ser Thr 
140 

Gin His Asp Gin 
155 

Phe He Ala Gin 
170 

Asp Lys Arg Val 
185 

Ala Asn Thr Arg 

Glu Arg Arg Arg 
220 

He Leu He Leu 
235 

.His Asn Leu Val 
\ 250 

yal Leu He Ser 
265 

Ivsp Leu Val Leu 

Ala Gin Gin Met 
\ 300 
Arg Tyr Ser Asn 

A 315 

Arg \ Arg Ser Lys 
B30 

Leu Ala Ala Leu 
345 \ 

Trp lVs Ala Glu 

Leu Thr Leu Thr 
\ 380 
Gly Met\lle Glu 
B95 

Asp Phe i^rg Asp 

410 \ 
Leu Met SeV Leu 
425 \ 
Gin Leu Ser\Phe 



Asn Gly Thr Val 
15 

Ser Ser Glu Ser 
30 

Asn Thr Leu Glu 
45 

Gin Val Pro Trp 

Ser His Ser Ser 
80 

Phe Lys Va 1 Arg 
95 

Cys Gly Arg Ala 
110 

Gly Lys Met Lys 
125 

Pro Gin Leu Val 

Leu Leu Pro Asn 
160 

Met Arg Leu Pro 
175 

Glu Asp Val He 
190 

Val Gly Asn Thr 
205 

Val Ser He Gly 

Asp Glu Pro Thr 
240 

Thr Thr Leu Ser 
255 

Leu His Gin Pro 
270 

Leu Met Thr Ser 
285 

Val Gin Tyr Phe 

Pro Ala Asp Phe 
320 

Glu Arg Glu Val 
335 

Phe Leu Glu Lys 
350 

Ala Lys Glu Leu 
365 

Gin Asp Thr Asp 

Gin Phe Ser Thr 
400 

Leu Pro Thr Leu 
415 

He He Gly Phe 
430 

Met Asp Thr Ala 
445 



Leu Leu 
450 

Val Val 



Tyr 



lie Gly Ala 

455 
Cys His Ser 
470 

Tyr Thr Ala 

Glu His Cys 

Thr Asn Leu 
520 

Val Trp Leu 
535 

Ala Met Leu 

,550 

'yr Asn Ser 

eu Trp lie 

s Phe Ser 
600 

Tftr Gin lie 

615 
Se\c Ala Met 
63 

Vafl lie Gly 
Lys \ Leu lie 



Leu 

Glu 

Gly 

Ala 
505 
Arg 

Val 

Pro 

Phe 

Val 
585 
Gly 

Gly 

Asp 

lie 

Lys 
665 



He 

Arg 

Pro 
490 
Tyr 

Pro 

Val 

Thr 

Tyr 
570 
Pro 

Leu 

Asn 

Leu 

Ser 
650 
Gin 




Pro 

Ser 
475 
Tyr 

Val 

Val 

Phe 

Phe 
555 
Leu 

Ala 

Met 

Phe 

Asn 
635 
Tyr 



Phe 
460 
Met 

Phe 

He 

Pro 

Cys 
540 
His 

Thr 

Trp 

Gin 

Thr 
620 
Ser 

Gly 



Lys Ser 



Asn Val 

Leu Tyr 

Phe Ala 

He Tyr 
510 
Glu Leu 
525 

Cys Arg 

Met Ser 

Ala Gly 

He Ser 
590 
He Gin 
605 

Phe Ser 

His Pro 

Phe Leu 

He Gin 
670 



He Leu 

Tyr Glu 
480 
Lys He 
495 

Ala Met 

Phe Leu 

Thr Met 

Ser Phe 
560 
Phe Met 
575 

Lys Leu 

Phe Asn 

He Leu 

Leu Tyr 
640 
Phe Leu 
655 

Asp Trp 



<210> 5 
<211> 2340 
<212> DNA 

<213> Homo sapiens 



<220> 
<221> CDS 

<222> (107) . . (2062) 
<223> human ABCG5 (hABCGS) 



<400> 5 

gtcaggtgga gcaggcaggg cagtctclcca cgggctcccc aactgaagcc actctgggga 60 



gggtccggcc accagaaaat ttgcccagct ttgctgcctg ttggcc atg ggt gac 

Met Gly Asp 
1 

etc tea tct ttg acc ccc gga ggg\tcc atg ggt etc caa gta aac aga 
Leu Ser Ser Leu Thr Pro Gly Gly Ser Met Gly Leu Gin Val Asn Arg 
5 10 \ 15 



ggc tec cag age tec ctg gag ggg gc 
Gly Ser Gin Ser Ser Leu Glu Gly 
20 25 



cct gec acc gee ccg gag cct 
Pro Ala Thr Ala Pro Glu Pro 
30 35 



cac age ctg ggc ate etc cat gec tec feac age gtc age cac cgc gtg 
His Ser Leu Gly He Leu His Ala Ser Tyr Ser Val Ser His Arg Val 
4 0 \s 5 0 



115 



163 



211 



259 



10 



agg ccc tgg tgg gac ate aca tpt tgc egg cag cag tgg acc agg cag 
Arg Pro Trp Trp Asp lie Thr Ser Cys Arg Gin Gin Trp Thr Arg Gin 
55 60 65 



307 



ate etc aaa gat gtc tec ttg tic gtg gag age ggg cag ate atg tgc 
lie Leu Lys Asp Val Ser Leu Tvr Val Glu Ser Gly Gin lie Met Cys 
70 7\5 80 



355 



ate eta gga age tea ggc tec ggc 
lie Leu Gly Ser Ser Gly Ser Gl} 
85 90 



aaa acc acg ctg ctg gac gec atg 
Lys Thr Thr Leu Leu Asp Ala Met 
95 



403 



tec ggg agg ctg ggg cgc gcg ggg 
Ser Gly Arg Leu Gly Arg Ala Gly 
100 105 



ice ttc ctg ggg gag gtg tat gtg 
fhr Phe Leu Gly Glu Val Tyr Val 
110 115 



451 



aac ggc egg gcg ctg cgc egg gag cig ttc cag gac tgc ttc tec tac 
Asn Gly Arg Ala Leu Arg Arg Glu Glyi Phe Gin Asp Cys Phe Ser Tyr 
120 \ 125 130 



499 



gtc ctg cag age gac acc ctg ctg agc\ age etc acc gtg cgc gag acg 
Val Leu Gin Ser Asp Thr Leu Leu SerlSer Leu Thr Val Arg Glu Thr 
135 140 \ 145 



547 



ctg cac tac acc gcg ctg ctg gee ate 
Leu His Tyr Thr Ala Leu Leu Ala lie 
150 155 



hgc cgc ggc aat ccc ggc tec 
\rg Arg Gly Asn Pro Gly Ser 
160 



595 



ttc cag aag aag gtg gag gee gtc atg gda gag ctg agt ctg age cat 
Phe Gin Lys Lys Val Glu Ala Val Met Alk Glu Leu Ser Leu Ser His 
165 170 \ 175 



643 



gtg gca gac cga ctg att ggc aac tac agc\ttg ggg ggc att tec acg 
Val Ala Asp Arg Leu lie Gly Asn Tyr Ser \Leu Gly Gly lie Ser Thr 
180 185 V-90 195 



691 



ggt gag egg cgc egg gtc tec ate gca gee 
Gly Glu Arg Arg Arg Val Ser lie Ala Ala 
200 205 



ig ctg etc cag gat cct 
[n Leu Leu Gin Asp Pro 
210 



739 



aag gtc atg ctg ttt gat gag cca acc aca gg<3 
Lys Val Met Leu Phe Asp Glu Pro Thr Thr Gl} 
215 220 



ctg gac tgc atg act 
Leu Asp Cys Met Thr 
225 



787 



get aat cag att gtc gtc etc ctg gtg gaa ctg 
Ala Asn Gin lie Val Val Leu Leu Val Glu Leu 
230 235 



jet cgc agg aac cga 
^1 a Arg Arg Asn Arg 
240 



835 



att gtg gtt etc acc att cac cag ccc cgt tct g&g ctt ttt cag etc 
lie Val Val Leu Thr lie His Gin Pro Arg Ser g\u Leu Phe Gin Leu 
245 250 2! 



883 



ttt gac aaa att gec ate ctg age ttc gga gag etc 
Phe Asp Lys lie Ala lie Leu Ser Phe Gly Glu L 
260 265 270 



att ttc tgt ggc 
lie Phe Cys Gly 
275 



931 



acg cca gcg gaa atg ctt gat ttc ttc aat gac tgc 
Thr Pro Ala Glu Met Leu Asp Phe Phe Asn Asp Cys 
280 285 



jgt tac cct tgt 
\ly Tyr Pro Cys 
290 



979 



11 



cct gaa cat tea aac cct ttt\ gac ttc tat atg gac ctg acg tea gtg 
Pro Glu His Ser Asn Pro PheWVsp Phe Tyr Met Asp Leu Thr Ser Val 
295 \ 300 305 



1027 



gat acc caa age aag gaa egg 
Asp Thr Gin Ser Lys Glu Arg 
310 



a ata gaa acc tec aag aga gtc cag 
Glu lie Glu Thr Ser Lys Arg Val Gin 
3^5 320 



1075 



atg ata gaa tct gec tac aag aaa 
Met lie Glu Ser Ala Tyr Lys Lys 
325 330 



tea gca att tgt cat aaa act ttg 
Ser Ala lie Cys His Lys Thr Leu 
335 



1123 



aag aat att gaa aga atg aaa cac 
Lys Asn lie Glu Arg Met Lys His 
340 345 



;tg aaa acg tta cca atg gtt cct 
\eu Lys Thr Leu Pro Met Val Pro 
350 355 



1171 



ttc aaa acc aaa gat tct cct gga < 
Phe Lys Thr Lys Asp Ser Pro Gly Va^ 
360 

ctg agg aga gtg aca aga aac ttg gtg 1 
Leu Arg Arg Val Thr Arg Asn Leu Val 
375 380 



ttc tct aaa ctg ggt gtt etc 1219 
Phe Ser Lys Leu Gly Val Leu 
365 370 

1 aat aag ctg gca gtg att 12 67 
^rg Asn Lys Leu Ala Val lie 
385 



acg cgt etc ctt cag aat ctg ate atg ggt 
Thr Arg Leu Leu Gin Asn Leu lie Met G^y 
390 395 



ttg ttc etc ctt ttc ttc 
Leu Phe Leu Leu Phe Phe 
400 



1315 



gtt ctg egg gtc cga age aat gtg eta aag ggt get ate cag gac cgc 
Val Leu Arg Val Arg Ser Asn Val Leu Lys\ Gly Ala lie Gin Asp Arg 
405 410 \ 415 



1363 



gta ggt etc ctt tac cag ttt gtg ggc gee kec ccg tac aca ggc atg 
Val Gly Leu Leu Tyr Gin Phe Val Gly Ala inr Pro Tyr Thr Gly Met 
420 425 4B0 435 



1411 



ctg aac get gtg aat ctg ttt ccc gtg ctg cc 
Leu Asn Ala Val Asn Leu Phe Pro Val Leu Ar$ 
440 445 



get gtc age gac cag 
Ala Val Ser Asp Gin 
450 



1459 



gag agt cag gac ggc etc tac cag aag tgg cag! 
Glu Ser Gin Asp Gly Leu Tyr Gin Lys Trp Gin 
455 460 



itg atg ctg gec tat 
let Met Leu Ala Tyr 
465 



1507 



gca ctg cac gtc etc ccc ttc age gtt gtt gec acc atg att ttc age 
Ala Leu His Val Leu Pro Phe Ser Val Val Ala Thr Met lie Phe Ser 
470 475 \ 480 



1555 



agt gtg tgc tac tgg acg ctg ggc tta cat cct gad gtt gee cga ttt 
Ser Val Cys Tyr Trp Thr Leu Gly Leu His Pro Glu\Val Ala Arg Phe 
485 490 495 



1603 



gga tat ttt tct get get etc ttg gee ccc cac tta 
Gly Tyr Phe Ser Ala Ala Leu Leu Ala Pro His Leu 
500 505 510 



^tt ggt gaa ttt 
Le Gly Glu Phe 
515 



1651 



eta act ctt gtg eta ctt ggt ate gtc caa aat cca ac 
Leu Thr Leu Val Leu Leu Gly lie Val Gin Asn Pro 
520 525 



ata gtc aac 
lie Val Asn 
530 



1699 



12 



agt gta gtg get ctg ctg tbc att gcg ggg gtg ctt gtt gga tct gga 1747 
Ser Val Val Ala Leu Leu sAr lie Ala Gly Val Leu Val Gly Ser Gly 
535 \ 540 545 

ttc etc aga aac ata caa gaa\atg ccc att cct ttt aaa ate ate agt 1795 
Phe Leu Arg Asn lie Gin Glu\Met Pro lie Pro Phe Lys lie lie Ser 
550 £55 560 



tat ttt aca ttc caa aaa tat 
Tyr Phe Thr Phe Gin Lys Tyr 
565 570 



jc agt gag att ctt gta gtc aat gag 
Ser Glu lie Leu Val Val Asn Glu 
575 



ttc tac gga ctg aat ttc act tgt ggc age tea aat gtt tct gtg aca 

Phe Tyr Gly Leu Asn Phe Thr Cys Gly Ser Ser Asn Val Ser Val Thr 

580 585 \ 590 595 

act aat cca atg tgt gec ttc act \caa gga att caa ttc att gag aaa 

Thr Asn Pro Met Cys Ala Phe Thr pin Gly lie Gin Phe lie Glu Lys 

600 \ 605 610 

ace tgc cca ggt gca aca tct aga ntc aca atg aac ttt ctg att ttg 

Thr Cys Pro Gly Ala Thr Ser Arg Prie Thr Met Asn Phe Leu lie Leu 

615 6?0 625 



tat tea ttt att cca get ctt gtc at 
Tyr Ser Phe lie Pro Ala Leu Val I] 
630 635 



eta gga ata gtt gtt ttc aaa 
Leu Gly He Val Val Phe Lys 
640 



1843 



1891 



1939 



1987 



2035 



ata agg gat cat etc att age agg ta^ tgaaagecat ggctgggaaa 2 082 
He Arg Asp His Leu He Ser Arg 
645 650 

atggaagtga agctgccgac tgtgcatgac tgc^tctgaac gtctgaaatg agagtgecat 2142 

gtatttcttt cttgacagga catctcaagt ctt|f:taacca ttaagactcc atttgtgcct 2202 

cttggatcca ageaggcett gaatgcaatg gaa^tggttt atagtccctt gctcttacaa 2262 

ettgeaggga catgtggtta tttggaaatt gtgajctgagc ggacccaaga atgtaaataa 2 322 

tattcataaa cctatggg \ 2340 



<210> 6 
<211> 651 
<212> PRT 

<213> Homo sapiens 
<220> 

<22 3> human ABCG5 (hABCGS) 
<400> 6 

Met Gly Asp Leu Ser Ser Leu Thr Pro Gly <fely Ser Met Gly Leu Gin 

1 5 10 \ 15 

Val Asn Arg Gly Ser Gin Ser Ser Leu Glu Gly Ala Pro Ala Thr Ala 

20 25 V 30 

Pro Glu Pro His Ser Leu Gly He Leu His Ala Ser Tyr Ser Val Ser 

35 40 \ 45 

His Arg Val Arg Pro Trp Trp Asp He Thr Ser\Cys Arg Gin Gin Trp 
50 55 \ 60 



13 



Thr Arg Gin lie 
65 

lie Met Cys lie 

Asp Ala Met Ser 
100 

Val Tyr Val Asn 
115 

Phe Ser Tyr Val 
130 

Arg Glu Thr Leu 
145 

Pro Gly Ser Phe 

Leu Ser His Val 
180 

lie Ser Thr Gly 
195 

Gin Asp Pro Lys 
210 

Cys Met Thr Ala 
225 

Arg Asn Arg lie 

Phe Gin Leu Phe 
260 

Phe Cys Gly Thr 
275 

Tyr Pro Cys Pro 
290 

Thr Ser Val Asp 
305 

Arg Val Gin Met 

Lys Thr Leu Lys 
340 

Met Val Pro Phe 
355 

Gly Val Leu Leu 
370 

Ala Val lie Thr 
385 

Leu Phe Phe Val 

Gin Asp Arg Val 
420 

Thr Gly Met Leu 
435 

Ser Asp Gin Glu 
450 

Leu Ala Tyr Ala 
465 

lie Phe Ser Ser 

Ala Arg Phe Gly 
500 

Gly Glu Phe Leu 
515 

lie Val Asn Ser 
530 



Leu Lys Asp Val 
70 \ 

Leu Gly Ser Ser 

85 \ 
Gly Arg LeVu Gly 

Gly Arg Ala Leu 
\ 120 

Leu Gin SertAsp 
135 \ 

His Tyr Thr lAla 

150 \ 
Gin Lys Lys Val 
165 \ 
Ala Asp Arg lieu 

Glu Arg Arg Arg 
200 

Val Met Leu Pne 

215 \ 
Asn Gin lie Val 
230 \ 
Val Val Leu Thr\ 
245 \ 
Asp Lys lie Ala 

Pro Ala Glu Met 
280 

Glu His Ser Asn 
295 

Thr Gin Ser Lys 
310 

lie Glu Ser Ala 
325 

Asn lie Glu Arg 

Lys Thr Lys Asp 
360 

Arg Arg Val Thr 
375 

Arg Leu Leu Gin 
390 

Leu Arg Val Arg 
405 

Gly Leu Leu Tyr 

Asn Ala Val Asn 
440 

Ser Gin Asp Gly 
455 

Leu His Val Leu 
470 

Val Cys Tyr Trp 
485 

Tyr Phe Ser Ala 

Thr Leu Val Leu 
520 

Val Val Ala Leu 
535 



Ser Leu Tyr Val 
75 

Gly Ser Gly Lys 
90 

Arg Ala Gly Thr 
105 

Arg Arg Glu Gin 

Thr Leu Leu Ser 
140 

Leu Leu Ala lie 
155 

Glu Ala Val Met 
170 

lie Gly Asn Tyr 
185 

Val Ser lie Ala 

Asp Glu Pro Thr 
220 

Val Leu Leu Val 
235 

lie His Gin Pro 
250 

, lie Leu Ser Phe 
\2 65 

teu Asp Phe Phe 

Hro Phe Asp Phe 
\ 300 
Glu Arg Glu lie 

\ 315 
Tyr Lys Lys Ser 

\ 330 
Men Lys His Leu 
34 5\ 

Ser\Pro Gly Val 

Arg Asn Leu Val 
\ 380 

Asn Leu lie Met 
\ 395 

Ser Aan Val Leu 
410 

Gin Ph4 Val Gly 
425 \ 

Leu PheyPro Val 

Leu Tyr ©In Lys 
\ 460 
Pro Phe SSr Val 
4-As 

Thr Leu Gl^r Leu 

490 \ 
Ala Leu Leu \ Ala 
505 \ 
Leu Gly lie Val 

Leu Ser lie Ala 
540 



Glu Ser Gly Gin 
80 

Thr Thr Leu Leu 
95 

Phe Leu Gly Glu 
110 

Phe Gin Asp Cys 
125 

Ser Leu "Thr Val 

Arg Arg Gly Asn 
160 

Ala Glu Leu Ser 
175 

Ser Leu Gly Gly 
190 

Ala Gin Leu Leu 
205 

Thr Gly Leu Asp 

Glu Leu Ala Arg 
240 

Arg Ser Glu Leu 
255 

Gly Glu Leu lie 
270 

Asn Asp Cys Gly 
285 

Tyr Met Asp Leu 

Glu Thr Ser Lys 
320 

Ala lie Cys His 
335 

Lys Thr Leu Pro 
350 

Phe Ser Lys Leu 
365 

Arg Asn Lys Leu 

Gly Leu Phe Leu 
400 

Lys Gly Ala lie 
415 

Ala Thr Pro Tyr 
430 

Leu Arg Ala Val 
445 

Trp Gin Met Met 

Val Ala Thr Met 
480 

His Pro Glu Val 
495 

Pro His Leu lie 
510 

Gin Asn Pro Asn 
525 

Gly Val Leu Val 



14 



Gly Ser Gly Phe Leu Arg ^sn lie Gin 

545 550 

lie lie Ser Tyr Phe Thr Pfie Gin Lys 
565 

Val Asn Glu Phe Tyr Gly Leu Asn Phe 

580 \ 585 

Ser Val Thr Thr Asn Pro Meft Cys Ala 

595 A 600 

lie Glu Lys Thr Cys Pro Gly\Ala Thr 

610 615 

Leu lie Leu Tyr Ser Phe lie £ro Ala 

625 630 

Val Phe Lys lie Arg Asp His l\eu lie 
645 



Glu Met Pro lie Pro Phe Lys 
555 560 
Tyr Cys Ser Glu lie Leu Val 
570 575 
Thr Cys Gly Ser Ser Asn Val 
590 

Phe Thr Gin Gly He Gin Phe 
605 

Ser Arg Phe Thr Met Asn Phe 
620 

Leu Val He Leu Gly He Val 
635 640 
Ser Arg 
650 



<210> 7 
<211> 2669 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> {100) . . (2121) 

<223> human ABCG8 (hABCG8) 

<400> 7 

gtgtccctgc tccaggaaac agagtgaagal cactggccct ggcaggcagc agctgggtct 60 



aagagagctg cagcccaggg tcacagacct \gtgggcccc atg gcc ggg aag gcg 

Met Ala Gly Lys Ala 
1 5 



114 



gca gag gag aga ggg ctg ccg aaa gc 
Ala Glu Glu Arg Gly Leu Pro Lys Gl^ 
10 



gcc act ccc cag gat acc teg 
Ala Thr Pro Gin Asp Thr Ser 
15 20 



162 



ggc etc cag gat aga ttg ttc tec tct\ gaa agt gac aac age ctg tac 
Gly Leu Gin Asp Arg Leu Phe Ser Ser\ Glu Ser Asp Asn Ser Leu Tyr 
25 30\ 35 



210 



ttc acc tac agt ggc cag ccc aac acc 
Phe Thr Tyr Ser Gly Gin Pro Asn Thr 
40 45 



:tg gag gtc aga gac etc aac 
^eu Glu Val Arg Asp Leu Asn 
50 



258 



tac cag gtg gac ctg gcc tct cag gtc c< 
Tyr Gin Val Asp Leu Ala Ser Gin Val P: 
55 60 



;t tgg ttt gag cag ctg get 
Trp Phe Glu Gin Leu Ala 
65 



306 



cag ttc aag atg ccc tgg aca tct ccc age 
Gin Phe Lys Met Pro Trp Thr Ser Pro Sei 
70 75 



tgc cag aat tct tgt gag 
Cys Gin Asn Ser Cys Glu 
80 85 



354 



ctg ggc ate cag aac eta age ttc aaa gtg 
Leu Gly He Gin Asn Leu Ser Phe Lys Val 
90 95 



^ga agt ggg cag atg ctg 
rg Ser Gly Gin Met Leu 
100 



402 



gcc ate ata ggg age tea ggt tgt ggg aga < 
Ala He He Gly Ser Ser Gly Cys Gly Arg Al^ 
105 110 



tec ttg eta gat gtg 
Ser Leu Leu Asp Val 
115 



450 



15 



ate act ggc cga ggt cac) 
lie Thr Gly Arg Gly His 
120 



ggc aag ate aag tea ggc cag ate tgg 
Sly Gly Lys lie Lys Ser Gly Gin lie Trp 
125 130 



498 



ate aat, ggg cag ccc age tag cct cag ctg gtg agg aag tgt gtg gee 
lie Asn Gly Gin Pro Ser Set Pro Gin Leu Val Arg Lys Cys Val Ala 
135 14A 145 



546 



cac gtg cgc cag cac aac cag \ctg etc ccc aac ttg act gtg cga gag 
His Val Arg Gin His Asn Gin Leu Leu Pro Asn Leu Thr Val Arg Glu 
150 155 \ 160 165 



594 



ace ttg gee ttc att gee cag atg egg ctg ccc aga ace ttc tec cag 
Thr Leu Ala Phe lie Ala Gin Me\t Arg Leu Pro Arg Thr Phe Ser Gin 
170 \ 175 180 



642 



gee cag cgt gac aaa agg gtg gacA gac gtg ate gcg gag ctg egg ctt 
Ala Gin Arg Asp Lys Arg Val Glu\Asp Val lie Ala Glu Leu Arg Leu 
185 \190 195 



690 



agg cag tgc get gac ace cgc gtg 
Arg Gin Cys Ala Asp Thr Arg Val 
200 205 



jgc aac atg tac gtg egg ggg ttg 
Ly Asn Met Tyr Val Arg Gly Leu 
210 



738 



teg ggg ggt gag cgc agg aga gtc agt 
Ser Gly Gly Glu Arg Arg Arg Val Sel 
215 220 



att ggg gtg cag etc ctg tgg 
lie Gly Val Gin Leu Leu Trp 
225 



786 



aac cca gga ate ctt att etc gac gaa \ccc acc tct ggg etc gac age 
Asn Pro Gly lie Leu lie Leu Asp Glu Pro Thr Ser Gly Leu Asp Ser 
230 235 \ 240 245 



834 



ttc aca gee cac aac ctg gtg aag acc ttg tec agg ctg gee aaa ggc 
Phe Thr Ala His Asn Leu Val Lys Thr L&u Ser Arg Leu Ala Lys Gly 
250 295 260 



882 



aac egg ctg gtg etc ate tec etc cac cac 
Asn Arg Leu Val Leu lie Ser Leu His G 
265 270 



cct cgc tct gac ate ttc 
Pro Arg Ser Asp lie Phe 
275 



930 



agg ctg ttt gat ctg gtc etc ctg atg acg 
Arg Leu Phe Asp Leu Val Leu Leu Met Thr 
280 285 



-ct ggc acc ccc ate tac 
\er Gly Thr Pro lie Tyr 
290 



978 



tta ggg gcg gee cag cac atg gtc cag tat tt 
Leu Gly Ala Ala Gin His Met Val Gin Tyr 
295 300 



aca gee ate ggc tac 
Thr Ala lie Gly Tyr 
305 



1026 



ccc tgt cct cgc tac age aat cct get gac ttc\ tat gtg gac ctg acc 
Pro Cys Pro Arg Tyr Ser Asn Pro Ala Asp Phe \Tyr Val Asp Leu Thr 
310 315 320 \ 325 



1074 



age att gac agg cgc age aga gag cag gaa ttg 
Ser lie Asp Arg Arg Ser Arg Glu Gin Glu Leu 
330 335 



\cc acc agg gag aag 
La Thr Arg Glu Lys 
340 



1122 



get cag tea etc gca gee ctg ttt eta gaa aaa gtc 
Ala Gin Ser Leu Ala Ala Leu Phe Leu Glu Lys V 
345 350 



cgt gac tta gat 
^Arg Asp Leu Asp 
355 



1170 



16 



i 



gac ttt eta tgg aaa gfca gag acg aag gat ctt gac gag gac acc tgt 
Asp Phe Leu Trp Lys Ala Glu Thr Lys Asp Leu Asp Glu Asp Thr Cys 
360 \ 365 370 



1218 



gtg gaa age age gtg acc\ cca eta gac acc aac tgc etc ccg agt cct 
Val Glu Ser Ser Val Thr\Pro Leu Asp Thr Asn Cys Leu Pro Ser Pro 
375 \?80 385 



1266 



acg aag atg cct ggg gcg 
Thr Lys Met Pro Gly Ala 
390 395 



j^tg cag cag ttt acg acg ctg ate cgt cgt 
il Gin Gin Phe Thr Thr Leu lie Arg Arg 
400 405 



1314 



cag att tec aac gac ttc cc 
Gin lie Ser Asn Asp Phe . 

410 



gac ctg ccc acc etc etc ate cat ggg 
Asp Leu Pro Thr Leu Leu lie His Gly 
415 420 



1362 



gcg gag gec tgt ctg atg teal atg acc ate ggc ttc etc tat ttt ggc 
Ala Glu Ala Cys Leu Met SerlMet Thr lie Gly Phe Leu Tyr Phe Gly 
425 \ 430 435 



1410 



cat ggg age ate cag etc tec 
His Gly Ser He Gin Leu Ser 
440 



:tc atg gat aca gee gee etc ttg ttc 
■>he Met Asp Thr Ala Ala Leu Leu Phe 
Us 450 



1458 



atg ate ggt get etc ate cct tjtc aac gtc att ctg gat gtc ate tec 
Met He Gly Ala Leu He Pro Phe Asn Val He Leu Asp Val He Ser 
455 460 1 465 



1506 



aaa tgt tac tea gag agg gca at 
Lys Cys Tyr Ser Glu Arg Ala Mejf 
470 475 



ctt tac tat gaa ctg gaa gac ggg 
Leu Tyr Tyr Glu Leu Glu Asp Gly 
480 485 



1554 



ctg tac acc act ggt cca tat ttc 
Leu Tyr Thr Thr Gly Pro Tyr Phe 
490 



ttt gee aag ate etc ggg gag ctt 
Phe Ala Lys He Leu Gly Glu Leu 
495 * 500 



1602 



ccg gag cac tgt gec tac ate ate I ate tac ggg atg ccc acc tac tgg 
Pro Glu His Cys Ala Tyr He lie He Tyr Gly Met Pro Thr Tyr Trp 
505 \510 515 



1650 



ctg gee aac ctg agg cca ggc etc 
Leu Ala Asn Leu Arg Pro Gly Leu 
520 525 



:ag ccc ttc ctg ctg cac ttc ctg 
gin Pro Phe Leu Leu His Phe Leu 
530 



1698 



ctg gtg tgg ctg gtg gtc ttc tgt ttoc agg att atg gec ctg gee gee 174 6 

Leu Val Trp Leu Val Val Phe Cys Cms Arg He Met Ala Leu Ala Ala 

535 540 \ 545 

gcg gec ctg etc ccc acc ttc cac atdt gee tec ttc ttc age aat gec 1794 

Ala Ala Leu Leu Pro Thr Phe His MetA Ala Ser Phe Phe Ser Asn Ala 
550 555 \ 560 565 



etc tac aac tec ttc tac etc gee ggg 
Leu Tyr Asn Ser Phe Tyr Leu Ala Gly 
570 



jgc ttc atg ata aac ttg age 
Phe Met He Asn Leu Ser 
580 



1842 



age ctg tgg aca gtg ccc gcg tgg att tc 
Ser Leu Trp Thr Val Pro Ala Trp He Sc 
585 590 



aaa gtg tec ttc ctg egg 
Lys Val Ser Phe Leu Arg 
595 



1890 



17 



tgg tgt ttt gaa ggg ctg atg dag att cag ttc 
Trp Cys Phe Glu Gly Leu Met LVs He Gin Phe 
600 6©5 



age aga aga act tat 
Ser Arg Arg Thr Tyr 
610 



1938 



aaa atg cct etc ggg aac etc acb ate gcg gtc 
Lys Met Pro Leu Gly Asn Leu Th^ He Ala Val 
615 620 



tea gga gat aaa ate 
Ser Gly Asp Lys He 
625 



1986 



etc agt gec atg gag ctg gac tcg\tac cct etc 
Leu Ser Ala Met Glu Leu Asp Ser ITyr Pro Leu 
630 635 \ 640 



tac gec ate tac etc 
Tyr Ala He Tyr Leu 
645 



2034 



ate gtc att ggc etc age ggt ggc ttc atg gtc 
He Val He Gly Leu Ser Gly Gly Bhe Met Val 
650 \ 655 



ctg tac tac gtg tec 
Leu Tyr Tyr Val Ser 
660 



2082 



tta agg ttc ate aaa cag aaa cca agt caa gac 
Leu Arg Phe He Lys Gin Lys Pro Ser Gin Asp 
665 6^0 



t99 fc 9 a ttcacgccag 
Trp 



2131 



acgtctgccc 


gctggtgggg 


gacctgagca 


gkcccttcaa 


ctgcactccc 


tcctcaggag 


2191 


ccccttcctg 


gggacagtga 


ggacaatgac 


cqtacagatg 


ctcagctaca 


tccggcccag 


2251 


ggtgctgcag 


tggcacagac 


cagccacagg 


atggcagtag 


aataaagaca 


gtcgaaaggg 


2311 


atttctgetc 


actggcagga 


gaetgegatg 


actlgggagaa 


aacctgcact 


cggtggcacc 


2371 


tacaacgttg 


ctaatttatt 


tccttttgat 


atgeatttat 


ataggcaact 


cgatatagga 


2431 


tgggagcaaa 


ctaggaatga 


attgggtagc 


tagactgtgc 


aggaattgtt 


ggaacctgga 


2491 


gggaacaata 


acagtagcta 


gcagatttgg 


cttcWtcttc 


caggggcccc 


acactccgtg 


2551 


gtgagccacc 


atcaatacag 


aaagtgacct 


aagattgtacc 


ageaagatge 


catcccttct 


2611 


ttttgtgtgg 


ggtcatgggc 


tccaaaagcc 


aacgtpaaca 


attaaaaatg 


tattgagc 


2669 



<210> 8 
<211> 673 
<212> PRT 

<213> Homo sapiens 
<220> 

<22 3> human ABCG8 (hABCG8) 



<400> 8 

Met Ala Gly Lys Ala Ala Glu Glu Arg Gly ieu Pro Lys Gly Ala Thr 

1 5 10 1 15 

Pro Gin Asp Thr Ser Gly Leu Gin Asp Arg lieu Phe Ser Ser Glu Ser 

20 25 1 30 

Asp Asn Ser Leu Tyr Phe Thr Tyr Ser Gly Gin Pro Asn Thr Leu Glu 

35 40 \ 45 

Val Arg Asp Leu Asn Tyr Gin Val Asp Leu Alia Ser Gin Val Pro Trp 

50 55 \ 60 

Phe Glu Gin Leu Ala Gin Phe Lys Met Pro Trp Thr Ser Pro Ser Cys 

65 70 75 80 

Gin Asn Ser Cys Glu Leu Gly He Gin Asn Led Ser Phe Lys Val Arg 

85 90 I 95 



18 



Ser 


Gly 


Gin 


Met 


Leu 








100 




Ser 


Leu 


Leu 


Asp 


Val 






115 






Ser 


Gly 


Gin 


He 


Trp 




130 








Arg 


Lys 


Cys 


Val 


Ala 


145 










Leu 


Thr 


Val 


Arg 


Glu 










165 


Arg 


Thr 


Phe 


Ser 


Gin 








180 




Ala 


Glu 


Leu 


Arg 


Leu 






195 






Tyr 


Val 


Arg 


Gly 


Leu 




210 








Val 


Gin 


Leu 


Leu 


Trp 


225 










Ser 


Gly 


Leu 


Asp 


Ser 










245 


Arg 


Leu 


Ala 


Lys 


Gly 








260 




Arg 


Ser 


Asp 


He 


Phe 






275 






Gly 


Thr 


Pro 


lie 


Tyr 




290 








Thr 


Ala 


He 


Gly 


Tyr 


305 










Tyr 


Val 


Asp 


Leu 


Thr 










325 


Ala 


Thr 


Arg 


Glu 


Lys 








340 




Val 


Arg 


Asp 


Leu 


Asp 






355 






Asp 


Glu 


Asp 


Thr 


Cys 




370 








Cys 


Leu 


Pro 


Ser 


Pro 


385 










Thr 


Leu 


He 


Arg 


Arg 










405 


Leu 


Leu 


He 


His 


Gly 








420 




Phe 


Leu 


Tyr 


Phe 


Gly 






435 






Ala 


Ala 


Leu 


Leu 


Phe 




450 








Leu 


Asp 


Val 


He 


Ser 


465 










Glu 


Leu 


Glu 


Asp 


Gly 










485 


He 


Leu 


Gly 


Glu 


Leu 








500 




Met 


Pro 


Thr 


Tvr 


Tro 






515 






Leu 


Leu 


His 


Phe 


Leu 




530 








Met 


Ala 


Leu 


Ala 


Ala 


545 










Phe 


Phe 


Ser 


Asn 


Ala 



Ala He II 

He Thr Gly 1 
120 

He Asn Gly 
135 

His Val Arg 
150 

Thr Leu Ala 



Ala 


Gin 


Arg 


Arg 


Gin 


Cys 






200 


Ser 


Gly 


Gly 




215 




Asn 


Pro 


Gly 


230 






Phe 


Thr 


Ala 


Asn 


Arg 


Leu 


Arg 


Leu 


Phe 






280 


Leu 


Gly 


Ala 




295 




Pro 


Cys 


Pro 


310 






Ser 


He 


Asp 


Ala 


Gin 


Ser 


Asp 


Phe 


Leu 






360 


Val 


Glu 


Ser 




375 




Thr 


Lys 


Met 


390 






Gin 


He 


Ser 


Ala 


Glu 


Ala 


His 


Gly 


Ser 






440 


Met 


He 


Gly 




455 




Lys 


Cys 


Tyr 


470 






Leu 


Tyr 


Thr 


Pro 


Glu 


His 


Leu 


Ala 


Asn 






520 


Leu 


Val 


Trp 




535 




Ala 


Ala 


Leu 


550 






Leu 


Tyr 


Asn 



565 




Ala Leu 

Ser Glu 

Thr Gly 
490 
Cys Ala 
505 

Leu Arg 

Leu Val 

Leu Pro 

Ser Phe 
570 
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• 



Met lie Asn Leu Ser SenLeu Trp Thr Val Pro Ala Trp lie Ser Lys 

580 * \ 585 590 

Val Ser Phe Leu Arg Trp Cys Phe Glu Gly Leu Met Lys lie Gin Phe 

595 \ 600 605 

Ser Arg Arg Thr Tyr Lys Met Pro Leu Gly Asn Leu Thr lie Ala Val 

610 6VS 620 

Ser Gly Asp Lys lie Leu Ser Ala Met Glu Leu Asp Ser Tyr Pro Leu 
625 630 \ 635 640 

Tyr Ala lie Tyr Leu lie Val\lle Gly Leu Ser Gly Gly Phe Met Val 

645 \ 650 655 

Leu Tyr Tyr Val Ser Leu Arg she lie Lys Gin Lys Pro Ser Gin Asp 
660 \ 665 670 

Trp 



<210> 9 
<211> 6043 
<212> DNA 

<213> Homo sapiens 
<220> 

<223> ABCG8 exon 2 (reverse Strang) through ABCG5 exon 2 
(forward strand) 



<400> 9 

acctggtagg 

agactgttgt 

agtcaatgtg 

ggaaaccatc 

tttgtgtgta 

ctcagaggtc 

catctgtgtg 

caccccagct 

ggtcaccccg 

aggatctgac 

tatattggag 

tggggaatca 

agcaacacat 

tcttagttac 

cttccattgg 

ctaatgtgaa 

gggatgcagt 

tccacacgga 

aaaaaaatat 

tggcacccag 

atatctattc 

caggtgacac 

ctgggctaca 

acagacacat 

gcctggtggg 

acccctgcag 

tgcagtgcga 

cctgtgagat 

cggtctctgt 

ttctttgtag 

cagaagccag 

aggctggaaa 

gggcatatca 

catcacaggg 

aggcacactt 

ggcaaaagcc 



tgagatctct 
cactttccga 
taagggtcac 
agattcttct 
tgactgtttg 
aaaagaggtc 
tgatgggaat 
ccattctctg 
ctgtgcttca 
tgccaaccat 
atatcttttg 
aatccatagc 
ccggggtccc 
ttgcatgggc 
cttcaggagt 
gacctggggg 
tgattagtgc 
gagtctgggt 
atcctgtctg 
gaaggattcc 
ggctgacaca 
cctaaaaaag 
atgtaacgtc 
gggaaaatcc 
gacatatatg 
acaccatctc 
ggagctgtag 
agccctgatc 
gaagacetga 
agtgagatgc 
ccagctccgc 
ccactgggca 
gtgtcattgt 
cacctacaac 
ttgaatatag 
cccacaccca 



gacctccaga 
ggagaacaag 
atgcagagag 
ctccgggtct 
cctgcatgca 
actgggtcct 
ggggtccagg 
atctttacta 
gaacactaga 
cccctaccct 
gggtgtgtgt 
atcaaatata 
tggggtttct 
taggaatttg 
ggaggggcta 
ggggggggtt 
ccaggtcgcc 
ttccaggagc 
gcttgtggat 
tgaggttttg 
ttaatcagca 
tgaaagcggg 
tccttgtatt 
agagggcaca 
gtaagtcttt 
atctgcctct 
accatgggtc 
tcctccctcc 
ctcgaatatg 
tgggtgggca 
aagaaatgct 
gtttttagct 
ctccccccca 
agtgggacct 
aattctgaca 
ccactgattt 



gqgttggact 
ctgtcctgga 
cgicttcccc 
tttbctttga 
tgtgcgtgcg 
ctggacctgg 
tcagg 
aaaa&taata 
atttatgtct 
gtaatataat 
gtgtgtgtgt 
ctaggdcaat 
tgttttcaaa 
ttcctaiaca 
ctgaggcjagg 
ag 

actctga&tc 
ctcacagtica 
gacttctgtt 
acaaattd 
cgactgtci 
tttatttgt) 
aacttctggt 
aaaagggaga\ 
ggcccaaggc' 
gcttagagtc 
ctggcgccct 
ttccaggcca 
agtagaaaga 
gaggaggaga 
cagttttcta 
tgactgacag 
ccccaagccc 
cacagaagga 
gctcattgcc 
tatatcctac 



gaccactgta 
ggccctgctg 
ggttctcatt 
aagtaaaatt 
ccacacacat 
agttatgggt 
tgcttttaat 
atagcaatgg 
cccatctcat 
tcatctctct 
gtgtgtgtgt 
catgatactg 
tcaattatct 
cttgtactga 
aaagctctca 
agaggacaga 
actcaaaccc 
actcagcttc 
ccattttaaa 
tctatttttc 
aacatcattt 
ggtaactagt 
tacattcctg 
aatgtgcaga 
catacctgg 
aggctttcc 
rgtactcagt 
cactgagta 
gtgtggcc 
tdjgatggcca 
ttgcata 
cttttaagaa 
tgc&gttgtc 
actcgtaggt 
ttttitagctg 
tcaggaaggg 



ggtgaagtac 
ggagacatgt 
tctttgtgtt 
tttattttat 
acctggcacc 
ggttgtgaac 
gtttgagcat 
cttaaactat 
tttgatgccc 
gaagtaggaa 
gtgtgtgtgt 
acagaaccat 
ttaggagaga 
tacaaagttt 
ggttactgcg 
gtggaagaca 
actgaccccg 
tgaaaggaaa 
atattttcct 
aaacccttaa 
gaatctgtga 
gtggctcctg 
agtcagaagc 
aaacagtggt 
ccctctgttg 
tatccctgtc 
gccagaattc 

gctatgtgag 
cggcatggag 
cagagatgag 
cggaggcaca 
agtggcgggc 
ggcaggacct 
taatctgaag 
agcatcaaag 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 



20 



acgtagaagg agttatttcc ccatagacgt ctgcctcatg gggattctga cagcagagtt 2220 
gcctgttgct gtggtagtag gafttggtcaa tctcaggcaa tcctgtctcc cctagaacag 2280 
gggactgagg cgtccctgtt gaaltgtggcc atcctgttct ggtctttgtc tccagaaaag 2340 
tgggccgggt gtagaagctg gggggagggg gaggtcgtct ttgctctgtc ttcccatact 2400 
gccttctgct tcaaatcctg cccacaactc gagtcaaagg ccatttatca agcaaatgtt 2460 
tctccggtta atgaggaagg aggcctagga gctccacttc ctggccacct cgctgctctc 2520 
tgtccactct gcctccctcc cagaccataa gactgcaagc acacaattct gacgctccca 2580 
aacaagcgat cactatcaca gccagtgtat ttgtaaactg cctgaaacca atgtgtagcc 2640 
atagaaatat tttcttgtaa taagabaaaa aaataaatcg tgggctgggg gaatggctca 2700 
gttgtagaac acttggttca acctccctgt tacacacagg gggggggggg agaagtgggg 2760 
gggcagaagg agaggaagga agaaggaaga gggaagagga gaaagaggaa agtggccctc 2 82 0 
agagggattt atgacctgac ttcccagccg tgagccctgc cctttcagtg aggtttctct 2880 
aagcagagcc tcaactctac aaggta&cga gatgcctcaa cccctccttg gcatttgttc 2940 
ctgacacctg ccctttctct ctgtctatct gtctattggt ctgtctgtcc ctgcagcttc 3000 
tcagcctcac acagagacct ttaggctltcc ccctggcctt ctctttcctc ctggttctca 3060 
ccaaacaatg ccaaggacta acttactkca taagtatggc aagcgtagcg atcctgttgt 3120 
tacctccccc gctgtctctt gactaccict gagattcttg gtctgacagt cacatgggtc 3180 
aacgctctgt gatggaatgt catttggaaa acatcaatcc cggtcattca caggagcgtg 3240 
ctgtcgtggg gaagtgacct cagaggtatc ctggctcctg agactgttcc cctcagacca 3300 
tcaacactga ggagacaggg ccctgccgpc ccatttccat tctacttgaa gtccaggtgg 3360 
tacattagga ctaatcctgt ggtaggaakg aaaagtcagt ctgacactgc ctcccccctg 3420 
gcagagctca ctcaccgaag catcctgaag tacagtccca ttccacagct gggtctcttc 3480 
tttggttttc tcagccatga ccagtgctgt ttgtgccctt tgtgtggcct cccctgctgt 3540 
tgggctctct ctgtctttgc tccttagaA: tggggcacct gagccctcct ctgtgccagc 3600 
ctttctccca gcattcctyt ctggcaaack cttcctataa acacaccgtg tgttctgcct 3660 
attgtcgaga taaggacact ctggctaaat gtacatcaga taatggcatc gttggccaaa 3720 
ttggtgaact gttatctcac gaggattcca gggctgggta ggatcggaca gggcactccc 3780 
attggctcct cagttaaagc tgccctggag ccggacaggc cactagaaaa ttcacttgca 3840 
tttgcttcct gctagccatg ggtgagctgcl cctttctgag tccagaggga gccagagggc 3900 
ctcacatcaa cagagggtct ctgagctcccl tggagcaagg ttcggtcacg ggcacagagg 3960 
ctcggcacag cttaggtgtc ctgcatgtgt I cctacagcgt caggtaaggg gacctccaca 4020 
gcaaaaagct aggctctctg attgcctttt Ictgaatgggt gggtgggcct gtgggctttg 4 0 80 
ggttgtctgt ccagcagatc agggtgaaag vtggacagtct gtaacaacag tgagtcgttc 414 0 
ctcctcctcc tcctgcgcag ggcagagcct bgacattaaa acatgccctg cctgaagccg 4200 
cttgctgctt ctcactgatt tctgctctcc icttccttga ctcgcccacc acctgtcctg 4260 
tgtagatgga gaaggctcgg agagtggggg tigctgggggc acaaaatgga atgaacactg 432 0 
ctgaaggaat gcagggttca cttcaagaag aaagcagtgt gcaggtgtac catctcccag 4380 
tcagagaccc agtaatcaga gcagctaatg gmaggcatgc tccttgggtg gtggccaact 4440 
tgtcattata cctccaagga caacagagtg gtiacataagg ctaaaacaga gttgtcaacc 4500 
tgtccagggg caactgggat ggggtagggc tgbgagcagg ggtctggcac cttccaggac 4560 
cctactctgc ctttgccctt gtgggatttc ctttaaagca accgtgtcgg gccttggtgg 4620 
aacatcaaat catgccagca gaagtgggac aggcaaatcc tcaaagatgt ctccttgtac 4680 
atcgagagtg gccagattat gtgcatctta ggragctcag gtaagtgcct ggggggscsg 474 0 
gggctcctgt acttctaagg caggctctgg gaggctttgg ctcygtctaa gcacaatgtt 4800 
taagaagtra gtttaagttg tagagaggca gccatgcatt tggcatttga atacaatctg 4860 
gtgacttgtc tggctgccaa tagaacctag taccbaagtg aaatcttgag gaaaatccct 4920 
ggaaagagtg gaaagtcctg cctaacacgt aagtgccttc tttgcttgtt tgattgactg 4980 
tgatgctaga gagcaaaccc agagccttgg gcatgctcag taaaccttct gccccagcac 5040 
cccagcccca aatgtatttc cctcccttcc tccttlccctt cctttccctt cctcccttct 5100 
ctcccttttt ttctttcttc cttctatatt tctttbtttt ctttccttcc tttcttcctt 5160 
tcttcctttc ttttcttttg tttctttgtt tctttdttttc tttcttcctt actttctttc 5220 
tcactttgca ttctgctcac tgaccttctc ctggcciaccc ctcctgattg tttgattgac 5280 
tgtggtgcag ggaggcctag gagagctaag agcccaigtc aagttgactc tgttggtctt 534 0 
cctgtggagt tccttcgaag gcccccaatt ctacttncaa ctgatattcc cacatctgga 5400 
aagtttttgt caaggagttg ttaggcagga cttaacttct attcctgacc ctacttgtct 5460 
tttcattatg atggtcatca gacacacagt tgagaacaoa taccactaaa aaagacctca 5520 
tgttaatata gtctcaccga gcacaccaag cacaccaggc tttctttggg cctctctctt 5580 
caggagttaa gcatcacaca cactgcgctg agcccaccqg tgtgtattcc ccgtgtctca 5640 
ctattctttc caggtgagat tttaaccttt gaatgtgact tccatgtttg ttttgtgttc 5700 
ttccactaac tgtcattatc ctctgagggg tttcctcctc\ tgcccctgca aaacctatag 5760 
ctgtaaattt tcctatctgc agcagctggg gaggggtaca\ctggcccaga agaggggctc 582 0 
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* 



<220> 

<221> MOD_RES 
<222> (6) . . (200) 
<223> Gly at positic 



is 6-200 may be present or absent 



<400> 13 
Gly Gly Gly 
1 

Gly Gly Gly 

Gly Gly Gly 
35 

Gly Gly Gly 
50 

Gly Gly Gly 
65 

Gly Gly Gly 

Gly Gly Gly 

Gly Gly Gly 
115 

Gly Gly Gly 
130 

Gly Gly Gly 
145 

Gly Gly Gly 

Gly Gly Gly 

Gly Gly Gly 
195 



Gly Gly 
5 

Gly Gly 

20 
Gly Gly 

Gly Gly 

Gly Gly 

Gly Gly 
85 

Gly Gly 
100 

Gly Gly 

Gly Gly 

Gly Gly 

Gly Gly 
165 
Gly Gly 
180 

Gly Gly 



GIV Gly Gly Gly 
GlA Gly 
Gly Gly 



Gly G\y 
t5 

Gly Gl) 
70 

Gly Gly 1 

Gly Gly 

Gly Gly 

Gly Gly 
135 
Gly Gly 
150 

Gly Gly 
Gly Gly 
Gly Gly 



Gly Gly 
25 

Gly Gly 

40 
Gly Gly 



Gly Gly 

Gly Gly 

ly Gly 
105 

y Giy 

120 

GIV Gly 

GlA Gly 

Gly ply 

Gly GUy 

Gly 
200 



Gly Gly 
10 

Gly Gly 

Gly Gly 

Gly Gly 

Gly Gly 
75 

Gly Gly 
90 

Gly Gly 

Gly Gly 

Gly Gly 

Gly Gly 
155 
Gly Gly 
170 

Gly Gly 



Gly Gly 

Gly Gly 

Gly Gly 
45 

Gly Gly 
60 

Gly Gly 

Gly Gly 

Gly Gly 

Gly Gly 
125 
Gly Gly 
140 

Gly Gly 
Gly Gly 
Gly Gly 



Gly Gly Gly 
15 

Gly Gly Gly 
30 

Gly Gly Gly 

Gly Gly Gly 

Gly Gly Gly 
80 

Gly Gly Gly 
95 

Gly Gly Gly 
110 

Gly Gly Gly 

Gly Gly Gly 

Gly Gly Gly 
160 

Gly Gly Gly 
175 

Gly Gly Gly 
190 



